INTRODUCTION

Positioning the patient correctly can protect the patient from preventable injury incurred
as a direct result of undergoing a surgical procedure. Patients under the influence of
general anesthesia, as well as local anesthesia in certain cases, are unable to feel pain
generated from remaining in one position for a prolonged period of time and do not have
the ability to adjust their position.1 Correct positioning also provides adequate access to
the surgical site and allows the anesthesia professional to adequately ventilate and
provide for patient needs that arise as a result of surgery.2 While perioperative
positioning is a team effort with different players including the surgeon and anesthesia
professional providing input on patient position,2 perioperative RNs serve as the patient’s
advocate during the procedure and play a critical role in minimizing the risk of injury to
the patient. Examples of nursing advocacy activities include ensuring all steps are taken
to correctly position and reposition the patient, making positioning decisions based on
evidence-rated guidelines, selecting proper positioning accessories, and collaborating
with anesthesia professionals and primary surgeon to ensure patient safety. Steps for
correct positioning can include:
•
•
•
•

preoperative assessment of the patient’s risk of injury according to extrinsic
and intrinsic factors;
the selection and safe use of positioning support equipment and devices;
implementation of interventions that protect the patient’s circulatory,
respiratory, musculoskeletal and neurological structures; and3,4
correct documentation of patient positioning activities and related patient
condition such as skin color to identify early signs of skin breakdown.5

Surgical positioning injuries are caused by a number of different forces, which include
stretching or compression of tissues, friction and shear forces (see Figure 1), or
prolonged pressure that can result in skin breakdown.1 Compression can reduce a
patient’s blood flow and disrupt cellular integrity that can cause tissue edema, ischemia,
and necrosis. Stretching can also lead to ischemic changes caused by reduced blood
flow.6
Figure 1 – Forces Related to Position Injuries
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Direct and prolonged pressure can lead to permanent injury, such as corneal abrasions,
nerve injury, pressure ulcer, and compartment syndrome. Certain positions can pose a
number of risks for a single patient. For example, a patient in the prone position could
experience ocular pressure and respiratory compromise caused by compression of their
abdomen, breasts, genitalia, knees, or toes. Such pressure can result in nerve and soft
tissue injuries (eg, skin abrasion or tearing) and affect the patient from head to feet,
including face, ears, chest, hips, the thigh distal to the inguinal ligament, and the tips of
the toes.2 Positioning injuries can cause the patient to experience injury to a number of
anatomical structures, including the patient’s skin and soft tissues, joints, ligaments and
bones, eyes, nerves, and blood and lymph vessels.7 The severity of a positioning injury
can range from minor inconvenience, to long-term functional restriction, secondary
morbidity, and death.7,8
Certain anatomical areas are at increased risk of injury for a range of different of
positioning approaches. For example, the most common site for a pressure injury,
according to one study,9 was the sacrum (70%), followed by the heels (12%) and then
the chin, sternum, and trochanters (6%). Sacral and heel pressure injuries were
associated with the supine position, and pressure injuries on the chin, sternum, and
trochanters were associated with the prone position. High-risk patients such as those
who are elderly, pediatric, obese, and those who have co-morbidities pose unique risks
(ie intrinsic factors) for positioning injury that preoperative assessment can identify.
Specific surgical factors (ie extrinsic factors) such as type and duration of surgery also
pose challenges that need to be addressed. For example, many positioning injuries are
associated with prolonged procedures.10 The physiological understanding of positioning
injury dangers and protective benefits of using a standardized positioning safety system
provides important tools for reducing the risk of these injuries and ensuring optimal
surgical outcomes that are not negatively affected by preventable injury.
Perioperative RNs understand the critical role of applying correct and standardized
positioning approaches based on national guidelines, such as AORN’s 2017 Guideline
for Positioning the Patient10 to correctly approach all aspects of patient positioning,
including policy development and education,1 to support standardized practices,
communication and collaboration for a patient’s positioning experience and associated
risks throughout the continuum of care.
This standardized approach also involves positioning systems, which are equally
important for the perioperative nurse to understand and apply correctly. The ideal
positioning system will be easy to use, provide optimal protection for the patient, and
offer efficient application for perioperative personnel. Another factor influencing the need
for this standardized and evidence-based approach is that positioning injury can result in
financial harm to the health care facility due to financial penalties related to health careacquired conditions (HAC) by the Centers for Medicare and Medicaid Services (CMS).11
For example, a pressure ulcer that occurs as a result of patient positioning can be
deemed a HAC if the pressure ulcer is a Stage 3 (ie, full-thickness loss of skin where
adipose tissue is visible in the ulcer and granulation tissue and rolled wound edges are
often present; slough or eschar may be visible) or a Stage 4 (ie, full-thickness skin and
tissue loss with exposed or palpable fascia, muscle, tendon, ligament, cartilage, or bone;
slough or eschar may be visible; rolled edges, undermining, or tunneling may be
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present.)12 Pressure injuries that develop during a hospital admission may harm the
patient, and also may result in additional costs or reimbursement challenges for the
health care facility.11
When surgical team members use safety precautions for positioning, including correct
padding of pressure points, repositioning, and keeping the patient in the position for the
shortest amount of time required,10 the patient is at reduced risk of developing pressure
or other positioning injuries.1 As technologies advance, surgical procedures and the
necessary protective requirements for these procedures also develop. For example,
minimally invasive and robotic surgical procedures can pose unique challenges to
position the patient safely and also provide adequate access to the surgical site. These
challenges make it critically important for the perioperative RN to follow national
guidelines and recommendations and document positioning activities and assessments
throughout a surgical patient’s continuum of care.2 Alongside the evolution of new
surgical procedures, positioning technologies and strategies also continue to evolve. As
new positioning products and accessories have become available, gone are the days
when nurses had little at their disposal and had to be creative with towels and adhesive
tape to position patients. When standardized products are used correctly for their
intended use, patients are at decreased risk for positioning and pressure injury and
nurses have the tools at their disposal to develop a positioning plan and ensure safe,
efficient positioning for every patient’s unique needs.

TOP CHALLENGES FOR SAFE PATIENT POSITIONING

Certain positioning scenarios are documented in the literature as presenting common
challenges for the perioperative team. Other positioning scenarios are documented on
variance reports and kept in hospital risk management files and not necessarily reported
or published making it difficult to quantify or rank the top challenges. Based on
discussions with clinicians in the field or at trade show meetings, the top positioning
challenges depends on several factors. First is the inherent risk in any procedure for
certain anatomical high-risk areas for injury such as bony prominences of the iliac crest
and heels, and soft tissue anatomical areas such as female breasts, abdomen and male
genitalia. These basic risks can become worse or expand in number when a patient is at
higher risk for injury due to a number of factors, such as high body mass index (BMI),
compromised skin integrity, and co-morbidities such as diabetes or hypertension that can
influence important anatomical functions, such as blood flow. Specific positioning
approaches can also pose a higher risk for patient injury, such as prone, Trendelenburg,
and lateral positions that can put the patient at risk for injury, particularly with longer
surgery duration. The following includes more detailed discussion on the top positioning
challenges and associated patient injuries all nurses should be prepared to address.
Providing Correct Ocular Pressure Protection with Prone Positioning
The prone position is used for procedures that require access to the rectum, sacrum,
spine and other dorsal areas of the body.1 When the patient is placed in the prone
position, this position can put abnormal pressure during the procedure on the patient’s
eyes, nose, and ears.2 Ocular pressure can lead to serious and permanent injury. Direct
pressure on the eyes can cause central retinal artery occlusion that can lead to
temporary or permanent blindness.10 Spinal surgeries, which often require the prone
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position, can result in ocular pressure and subsequent injury as a result of hypotension,
embolism, hemorrhagic shock, direct trauma, and prolonged compression of the eyes.
Postoperative visual loss can be classified into four categories, including:
•
•
•
•

ischemic optic neuropathy,
central retinal artery occlusion,
cortical blindness, and
posterior reversible encephalopathy syndrome.13

Ischemic optic neuropathy is the most common cause of perioperative visual loss after a
spinal procedure such as spinal fusion operation, according to a report by the
Postoperative Visual Loss Study Group of the American Society of Anesthesiologists.14
Central retinal artery occlusion, which occurs when blood supply to the retina is reduced,
is also a high risk associated with the prone position and is associated with head position
and external compression of the eye, which is accompanied by ptosis and
ophthalmoplegia.13 Corneal abrasions or other ocular injuries can occur in anesthetized
patients as a result of increased intraocular pressure, edema, or direct trauma to the
unprotected eye or a failure of the eye to fully close; general anesthesia reduces tear
production and can lead to corneal drying which can increase the risk for corneal
abrasion.15 Figure 2 illustrates the importance of proper alignment and proper points of
pressure when positioning the patient’s head in the prone position.
Figure 2 – Proper Head Positioning Decreases the Risk of Ocular Injury Associated
with Prone Positioning
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Correct positioning to reduce the risk for ocular pressure in prone positioning should
include a head positioning device that protects the patient’s ears, forehead, eyes, and
chin and provides clear path for the endotracheal tube. Although evidence related to the
safest and most effective face positioner is inconclusive,10 researchers tend to agree that
using a device that is designed to prevent mechanical ocular compression when the
patient is in the prone position can be useful in the effort to prevent tissue injury and
postoperative vision loss.19,20 In addition to implementing correct positioning practices
and equipment prior to surgery, the patient should be monitored throughout the surgery
to assess for changes in ocular pressure to prevent direct pressure.21
Tucking Patient Arms to Secure but Not Compress Upper Extremities in the Supine
Position
When positioned in the supine position, the patient's arms need to be secured and this
can be done in several different ways as decided by the needs of the surgical team and
the physical limitations of the patient. These arm positioning strategies can include (see
Figure 3):
•
•
•
•

tucked at the sides with a draw sheet,
secured at the sides with arm guards,
flexed and secured across the body, or
extended on arm boards .22,4

Peripheral nerves in the upper extremities or the brachial plexus can become
compressed as a result of arm tucking.23 Compartment syndrome is also possible with
arm tucking that creates compression. For example, in one case involving a 63-year-old
woman placed in a supine position for a left nephrectomy and removal of tumor thrombus
from the inferior vena cava, the patient's arms were tucked at her sides. The day after
surgery the patient complained of pain and tenderness and presented with swelling in the
hand. She was diagnosed with compartment syndrome and had an emergent fasciotomy
of the left hand. Three months later the patient was pain-free and had full range of motion
and sensation to her fingers. It was concluded that this compartment syndrome had been
caused by overzealous arm tucking that led to a tourniquet effect and functional venous
obstruction.24
Figure 3 – Specialized Arm Protector
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Arm tucking that is too loose can also be a concern. If the patient's arms are not tucked
tightly enough, there is a risk for them to become unsecured during the procedure.25 To
prevent compression injuries to the ulnar nerve when the patient is in the supine position,
the perioperative nurse should place the patient’s palms up to decreases pressure on the
ulnar nerve26,27 and padded arm boards should be used that are level with the mattress to
decrease the risk for upper extremity neuropathy.27,28
Specialized arm protectors are available as part of an advanced positioning system that
can be used for tucking the patient’s arms on the OR bed or on an arm board. A onepiece arm protector can protect the ulnar nerve and fingers throughout a surgical
procedure.
Securing Patients in Extreme Positions or with Extreme BMI
Perioperative patients may be at risk of falling when positioned or repositioned on the OR
table or specialty bed; placed into or removed from positioning devices (eg, stirrups); or
the position of the OR table is changed (eg, supine to Trendelenburg).
Injuries from falls can cause the patient pain, soft tissue injury, swelling, ecchymosis,
lacerations, fractures, head injury, functional impairment, disability, or death. Long term
consequences of a fall may contribute to increased length of hospital stay, a need for
rehabilitation, and increased health care costs.29 Extreme surgical positioning, such as
steep trendelenburg can increase a patient’s risk for falling. For example, a 60-year-old
man suffered severe head injury after somersaulting feet-over-head off the operating
table while positioned in steep Trendelenburg position in preparation for a robotic
prostatectomy. The patient had been anesthetized and intubated but was not strapped or
otherwise restrained to the table before being placed into steep Trendelenburg. The fall
resulted in severe intracerebral bleeding that led to the patient’s death two days after
surgery.30
Extreme patient BMI can also pose an increased risk for falls in the OR. In one reported
case of an obese patient undergoing spinal fusion surgery in the prone position on a
spinal table, a slight axial rotational adjustment was made to the patient's position, which
caused the table to rapidly tilt vertically and the patient fell to the floor. The patient
immediately developed a large subgaleal hematoma. Investigation concluded that the fall
was caused by a failure to correctly activate the table locking mechanism.31
In addition to Identifying potential hazards unique to the patient and establishing safe
practices to reduce the risk of patient and personnel injury during positioning and
repositioning the surgical patient,10 positioning devices designed to reduce the risk for
falls with extreme positioning can be applied. Such a device can contain shapeconforming properties and can be secured directly to the OR bed with hook and loop
straps at each of the four corners.32 This positioning device can also include a two-layer
lift sheet positioned in between the patient’s scapulae and sacrum with a body strap
included in the design for positioning across the patient’s chest to allow chest expansion
but also secure the patient when being rotated into the Trendelenburg position (Figure 4).
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Figure 4 – Examples of Positioning Devices Designed to Reduce the Risk for Falls
with Extreme Positioning

Preventing Pressure Injuries in Cardiac Surgery
Pressure injury is a concern for all surgical patients, however, patients undergoing
cardiac surgical procedures have been identified as being at higher risk for surgeryrelated pressure ulcer injury, which can include surgical alopecia. Research suggests
cardiac surgery patients have rates of healthcare-acquired pressure injuries reported to
be as high as 29%.33 Several extrinsic surgical factors have been suggested for this
increased risk of pressure ulcer among cardiac surgery patients, including:
•
•
•
•
•
•
•
•

length of procedure;
periods of hypotension, paralysis, and heavy sedation due to anesthesia;34
intraoperative manipulation of body temperature;
metabolic changes to the tissues caused by prolonged immobility;
inability to reposition;
extracorporeal circulation,
anesthesia impact circulation to the skin; and
postoperative use of cardiac assistive devices that require immobilization.35,36

The anatomical areas at highest risk for pressure injury in this patient population include
the sacrum and coccygeal area,33 as well as the occiput. Patients undergoing cardiac
procedures may also be more likely to rate positive for intrinsic pressure ulcer risk
factors, such as older age, poor nutritional condition, aberrant body mass index, and low
levels of albumin or hematocrit.37 In the OR, repositioning the patient at least every two
hours and using pressure redistributing surfaces (eg, rectangular padding that is
breathable, skin-friendly, and can be inserted around high-risk areas) is recommended.
Monitoring in the postoperative period can also support early recognition of pressure
injury in this patient population. Perioperative RNs should recognize superficial reddening
of the skin as the first clinical sign of pressure injury development after surgery.38
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Elevating Patient Heels Correctly to Prevent Heel and Associated Sacral Pressure
Injury
Heel skin temperature can increase after placing the patients' heels on the bed surface
for as little as 15 minutes and this increase in temperature has been documented to
contribute to deep tissue damage.39 Due to this unique microcirculatory system of the
heel, offloading of heel pressure during surgery when the patient is in the supine position
is recommended to prevent heel pressure injuries.40 However, offloading the heels may
result in increased pressure on the sacrum from weight and pressure redistribution,
jeopardizing sacral skin integrity. For example, in one study researchers reported that
23% of the 21 patients in the study who developed sacral pressure injuries had their
heels elevated off the OR bed during surgery.41
To address heel and associated sacral pressure, the heels should be redistributed by
using a heel suspension device that distributes the weight of the leg along the calf
without placing pressure on the Achilles tendon12 because offloading the heels may
increase pressure at the Achilles tendon and the sacrum and allow the knee to
hyperextend, compressing the popliteal vein and increasing the risk of DVT.42 Another
recommended approach for offloading the heels involves elevating and supporting the
patient’s calves with a pressure-redistributing surface that is wide enough to
accommodate the externally rotated malleolus. This helps prevent localized pressure on
the lateral malleolus if the leg externally rotates.39
Repositioning Patients Safely During Prolonged Procedures
Positioning injuries can be associated with prolonged procedures. The American Society
of Anesthesiologists (ASA) Task Force on Perioperative Visual Loss considers
procedures to be prolonged when they exceed an average of 6.5 hours duration, within
a range of 2 to 12 hours.10,43 Repositioning the patient is helpful for providing pressure
relief and comfort.12 Repositioning activities reduce the duration of pressure;44 the need
for patient repositioning in the event of prolonged procedures or other risk should be
addressed even when a pressure-redistributing surface is used.12 In certain cases, such
as complicated spinal procedures, the patient is unable to be moved. Monitoring
technologies such as neurophysiological monitoring should be closely assessed by the
perioperative RN throughout the procedure10 and these monitoring results should be
documented and shared with postoperative providers.
It is also important for the perioperative team to recognize the unique intrinsic and
extrinsic factors for the patient and procedure, respectively, as identified in the
preoperative assessment. For example, both time and the amount of pressure can
impact the risk of skin injury, and it is important to assess how the tissue is responding.
Consider that capillary refill pressure is approximately 32 mm Hg, and when it is
exceeded, tissue ischemia begins leading to tissue death.45 In other words, a short length
of time with high pressure can have just as much damage as a low amount of pressure
over a long period of time.46 This reinforces the importance of applying a standardized
positioning support system that is specifically designed to redistribute pressure and
therefore reduce a patient’s risk of pressure injury (see Figure 5).
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Figure 5 – Example of Full Body Positioning Device to Decrease the Risk of
Decreased Capillary Refill

ANATOMICAL AREAS AT HIGH RISK FOR POSITIONING INJURY

Certain anatomical areas of the body present a higher-risk for positioning injury.
Perioperative RNs must have an in-depth knowledge of these anatomical and related
physiologic risk areas to consider in applying safe positioning strategies to avoid injury.
These anatomical areas comprise a number of locations from head to feet.
Skin
Pressure injuries can develop when the positioned patient experiences abnormal
amounts of pressure on small areas of the body’s surface that can lead to poor tissue
perfusion with ischemia, tissue breakdown, and development of pressure injuries.47
Muscle is more sensitive to pressure than skin; therefore, the underlying tissue may
become necrotic before a lesion presents on the skin surface.46 Friction can occur if the
surface of the skin is pulled against a rough surface.10 Shearing can occur if sliding or
pulling action allows the patient’s skin to remain stationary while underlying tissues shift;
this can happen if a patient is dragged without lifting with a draw sheet or transfer device.
Another risk to skin integrity due to pressure is caused by excessive moisture of the skin,
which causes weakness of the collagen or elasticity of the skin that leads to maceration
of the skin and tissue damage.46 Areas of redness can appear from either moisture or
pressure, as well as at bony prominences such as elbows, iliac crests (hips), and areas
of the feet (see Figure 6). Other factors that can pose a risk to the patient’s skin during
surgery include OR temperature, sliding of positioning devices to an incorrect position,
and external devices such as tubing, cardiac leads, probes, identification bands, and
security tags.10
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Figure 6 – Areas of Redness That Are Common Risk Areas for Pressure Injury.

Nerves
Surgical positioning can also increase the risk of perioperative peripheral neuropathies
affecting various areas of the body (see Figure 7), including the following.
•
•

•

•
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Brachial plexus neuropathy may be caused by arm abduction for the prone
patient with arm abduction greater than 90°.
Ulnar neuropathy is possible with supination of the hands or forearms placed
above the head with pronation of the hands; elbow flexion of greater than 90°
may also increase the risk of ulnar neuropathy.
Radial nerve neuropathy may result with prolonged pressure on the radial
nerve in the spiral groove of the humerus. Extension of the elbow beyond the
range that is comfortable during the preoperative assessment may stretch the
median nerve.
Sciatic nerve neuropathy should be assessed periodically during procedures,
as positions that stretch the hamstring muscle group beyond the range that is
comfortable during the preoperative assessment may stretch the sciatic nerve
or its branches that cross both the hip and the knee joints. Therefore, extension
and flexion of these joints should be considered when determining the degree
of hip flexion that can be tolerated.

•

Peroneal neuropathy can be a risk when there is pressure near the fibular head
from contact with a hard surface or a rigid support.

Figure 7 – Location of Nerves that are Vulnerable to Injury with Surgical
Positioning

Head and Neck
Extreme lateral rotation of the patient's head and neck can cause stretch injury to the
brachial plexus,48,10 and can compress and twist muscles and vessels.48,49 Neck muscles
directly compressed can lead to compartment syndrome.49 Additionally, reperfusion of
the muscles after repositioning the head to its physiologic position can lead to facial and
neck swelling, angioedema, upper airway edema, and muscular edema and can increase
compartment pressures and worsen muscle ischemia.49 Extreme neck rotation can also
lead to paraplegia in patients with preexisting spinal cord pathology,50 and can cause
postoperative infection of the salivary glands.51 Compression of the patient's tongue from
the endotracheal tube in combination with lateral rotation and flexion of the head can
occlude Stensen's duct, which drains the parotid gland, or Wharton's duct, which drains
the submandibular gland, these effects to cause salivary stasis and secondary bacterial
infection.51 Ischemic sialadenitis can result when arterial or venous vasculature is
compressed or kinked and obstructs the venous return to the head and neck or
decreases blood supply to the salivary gland.52,10
Arms
If the patient’s arms are improperly tucked, this can interfere with physiological
monitoring (eg, blood pressure, arterial catheter) and can also cause an unrecognized
infiltrated IV in the tucked arm. All patients, and particularly patients who are thin can be
at risk for brachial plexus injury and occlusion of the subclavian or axillary arteries when
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the patient's arm is abducted more than 90°.53 Additionally, turning the patient's head to
the side when the arms are extended on arm can stretch the brachial plexus.54 Brachial
plexus injury is also possible if an arm board is set lower than the OR table.28
Chest and Abdomen
The perioperative RN should ensure the patient’s abdomen is not compressed, and
should ensure that vascular congestion is minimal with maximum expansion of the
diaphragm and lungs allowed during ventilation;45 this should be a particular focus during
prone positioning. Also, breasts of female patients must be positioned to avoid significant
compression, and male patients’ genitalia must be adjusted to prevent compression.
Legs and Feet
The lower extremities are at risk for skin and nerve injury, as previously discussed.
Positioning the legs in stirrups can pose several risks for injury. For example, the
common peroneal nerve can be injured if the fibular neck rests against the vertical post
of the stirrup when the patient is in the lithotomy position.55 This type of injury can lead to
paresthesia of the lateral lower leg and dorsum of the foot, resulting in foot drop.55
Pressure in general that results from from the lower extremities resting against stirrups or
stirrup posts can raise compartment pressures and also increase the risk of inadequate
lower extremity perfusion.56 Additionally, if scrubbed personnel lean against the patient's
thighs, this can increases abduction and external rotation of the thighs and can cause a
femoral neuropathy.55,10

POSITIONING STRATEGIES FOR HIGH-RISK PATIENTS AND
CHALLENGING POSITIONS

To effectively plan patient positioning and be able to troubleshoot any challenge with
patient positioning, the perioperative RN must work with the perioperative team and
initiate planning for specific patient positioning needs ahead of time.

Preoperative Assessment
This positioning planning process ideally begins prior to the day of surgery as team
members review the scheduled patient procedures for the next day, select appropriate
positioning equipment based on input from the team, such as the surgeon’s desired
approach for surgical access and ensure positioning equipment is available,
appropriately cleaned and disinfected.57 As the perioperative RN collaborates with
perioperative team members on this preoperative planning, assessment of the patient’s
individual needs for positioning must take into account the anatomical positioning injury
risks for any patient, as well as patient-specific (intrinsic) and procedure-specific
(extrinsic) positioning risks to be addressed. Generally agreed upon intrinsic risk factors
for positioning can include:
•
•
•
•
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age,
comorbidities (eg, diabetes, cancer, peripheral vascular disease, respiratory,
neurologic disorders),
nutritional deficiencies,
medications (eg, corticosteroids, vasopressors),

•
•
•
•
•
•
•
•

impaired body temperature regulation,
low hemoglobin and hematocrit,
obesity,
low serum protein,
smoking,
low systemic blood pressure,
fractures, and
extracorporeal circulation.46

Assessment Tools
Several risk assessment tools are used to predict risk of pressure injury affecting skin
and nerves. These tools include the Braden Scale, Braden Q + P Scale, Munro Scale,
and Scott Triggers tool.
•

•

•

•

The Braden Scale has six subscales to estimate sensory perception, skin
moisture, activity, mobility, friction, shear, and nutritional status. Lower Braden
Scale scores indicate a greater risk for pressure injury development.58
The modified Braden Q + P Scale (designed for pediatric patients) identifies
each individual source of pressure, surgical time, number and type of medical
devices used intraoperatively, ASA physical status classification, and practice
interventions.
The Munro Scale assesses extrinsic risk factors (eg, friction, shear, moisture),
as well as intrinsic risk factors (eg, as age, body mass index, nutritional status,
mobility, ASA physical status classification, comorbidities). The Munro Scale
also assesses risk factors specific to surgery, including type of anesthesia,
patient position, length of surgery, and also assesses the patient throughout
the pre-, intra-, and postoperative phases of perioperative care to establish a
cumulative score.59,60
The Scott Triggers tool considers patient triggers such as age of 62 years or
older, albumin levels less than 3.5 grams (g)/deciliter (dL), ASA physical
classification scores of III or greater, and surgery anticipated to last longer than
three hours. Patients with two or more defined triggers are defined as high risk
of pressure injury.61

In addition to the assessment tools used to predict the risk of pressure injury, more
research is needed to assess skin redness and the risk of progression to deeper tissue
injury. Skin color can indicate positioning injuries including soft tissue injury from
compression, friction, and shearing.5 A baseline assessment of skin redness can help to
continuously monitor changes in redness over time. The Incontinence Associated Skin
Damage and Its Severity Instrument (IASD) is a tool that is used to assess skin integrity
for elderly patients. This tool provides a detailed analysis of skin colors to identify patient
skin injury and integrity.62 This tool has not been validated for use in the OR to address
skin redness that is not associated specifically with incontinence, and perhaps should be
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considered for future studies to better understand how skin redness might be a predictor
of further skin injury in certain populations.
Challenging Patients
As previously introduced, preoperative positioning assessment must address unique
challenges for positioning among certain patient groups that can be a higher risk for
positioning injury. Some of these groups include the following.
Elderly
Older adults (over age 65) are at increased risk for positioning pressure injury due to
decreased skin elasticity, less subcutaneous tissue, dry skin, chronic illness, malnutrition
and decreased vascular sufficiency63 that can delay wound healing. This diminished skin
integrity, may initially be seen as skin redness; therefore, skin color assessment is an
important step for this patient population, as well as a general assessment principle for
all populations. When combined with changes in the musculoskeletal system (eg, loss of
muscle mass, degenerative joint changes) the risk of pressure ulcers and thrombus
formation can increase.63 In addition to weakened skin integrity, elderly patients may
have poor nutrition, diabetes, arthritis, and limited cardiovascular reserve that can lead to
increased risk of cardiovascular compromise or collapse because of hemodynamic
changes (eg, reduced cardiac output and cardiac index, increased systemic vascular
resistance).64 The use of tape or other adhesives can further increase the risk for skin
injury.
Obese
Patients with a BMI of 30 kg/m2 to < 35 kg/m2 are classified as Class I obese, people with
a BMI of 35 kg/m2 to < 40 kg/m2 are classified as Class 2 obese, and people with a BMI
of 40 kg/m2 or higher are classified as Class 3 extremely obese, according to the Centers
for Disease Control and Prevention.65 Obesity is associated with significant physiologic
cardiovascular and pulmonary changes that can compromise airway and breathing
mechanisms. Obesity can also pose specific risks due to surgical position. For example
(see Figure 8), patients with truncal obesity may have more pronounced hemodynamic
changes when increased thoracic and intra-abdominal pressure is introduced with prone
positioning, or when the prone positioning is modified to improve surgical access.67
Bordiciene 2015
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Figure 8 – Example of Extreme BMI Patient Repositioned with Stirrups in Extreme
Trendelenburg Position

Pediatric
Unique anatomical factors can influence a pediatric patients risk of pressure injury and
also affect the anatomical sites most susceptible to pressure injury, such as the occipital
region, which has increased risk of skin breakdown in infants and toddlers in the supine
position because of a disproportionately larger head size compared with adults.
Neonates are vulnerable to skin and pressure injury due to an immature and
underdeveloped epidermis and dermis. Neonates and children can also be at a higher
risk of nutritional deficiencies because of their smaller appetites and reduced dietary
intake factored with increased nutritional requirements to meet normal growth needs.12
Head holders or other types of head positioners may lead to an increased incidence of
injury in pediatric patients because cranium thickness can vary as it develops.67
Depending on the pediatric patient’s size and preexisting conditions, airway management
and IV access may also present unique challenges in positioning.68
Co-Morbidities
Patients with preexisting health conditions may require special positioning
considerations. Several co-morbidities that can affect the patient during positioning
include: body habitus (ie if the patient is over or under weight), neurologic disorders,
diabetes, and alcohol dependence, which can lead to nerve injury.27 Rheumatic diseases
can also impact patient positioning and positioning injury risk. For example, arthritis can
cause joint swelling that requires special precaution for protecting bony prominences.
Also, patients with active rheumatic disease (eg, rheumatoid arthritis) may experience
joint swelling, redness, warmth, low-grade fever, and fatigue. These patients are also at
increased risk for infection, including surgical site infection.69
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Challenging Positions
As previously introduced, certain extrinsic factors are associated with all surgical
procedures. These can include:
•
•
•
•
•
•

duration of procedure;
shear, friction, compression and other forces impacting skin and nerves;
moisture if skin is overhydrated or exposed to sweat, bodily fluids or skin prep
solution;
OR temperature,
sliding of positioning devices to an incorrect position, and
patient contact with external devices such as tubing, or cardiac leads,
perioperative personnel or technologies such as a robotic arm.10

Specific surgical positions can further increase these extrinsic risks owing to patient
positioning risk and sometimes related to the articulation of the OR table. Several of
these high-risk patient positions include the following.
Supine
In the supine position the patient's back is in contact with the OR table. The supine
position is commonly used because it provides access to a number of body areas. When
a patient is in the supine position, the heart rate and vascular resistance are decreased
and there is a reduction in lung volume. This reduction in lung volume can result in a
decrease of up to 500 milliliters (mL) in the volume of air present in the lungs at the end
of passive expiration. The supine position also causes extra pressure on the skin over the
occiput, scapulae, olecranon processes, sacrum, coccyx, and calcaneum.69
Prone
The prone position provides surgical access to the dorsal aspects of the patient's body.69
The jack-knife or Kraske position is a variation of the prone used for sacral, rectal, or
perineal areas. The knee-chest position is a modification of the prone position used for
spinal procedures that can offer reduced abdominal pressure.70 Complications that can
be associated with the prone position include: increased bleeding, compartment
syndrome in the abdomen and limbs, thrombosis and stroke.10
Trendelenburg and Reverse Trendelenburg
In the Trendelenburg position, the patient's feet are higher than the patient’s head by 15°
to 30°, in order to move the abdominal viscera cephalad and provide surgical access to
the pelvic organs.4 Trendelenburg positioning can lead to redistribution of the blood
supply from the lower extremities into the central and pulmonary circulation.
Trendelenburg position also decreases venous return from the head leading to venous
pooling and increased intraocular pressure.71 as well as swelling of the eyes, lips,
tongue, and larynx with laryngeal swelling leading to potential respiratory distress,
reintubation or delayed extubation.15
The risk for sliding and subsequent shear injury increases when the patient’s position is
changed from supine to reverse Trendelenburg and the risk for injury to the feet is
increased, especially if a padded footboard is not used.10
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Lateral
In a lateral position, the patient is positioned on the nonoperative side;4 typically this
position is used for orthopedic procedures involving the hip, and with some modification
for kidney and thoracic procedures.4,69 The patient in the lateral position is at risk of injury
due to pressure on vulnerable points on the dependent side and prolonged lateral
positioning can also lead to vascular congestion and relative hypoventilation in the
dependent lung.71 Patients with osteoporosis or other degenerative orthopedic diseases
may be at risk of fracture or lumbar misalignment when placed in the lateral position.72
Intraoperative Assessment
Monitoring the patient in any position should occur throughout the surgery, for changes
that can indicate complications such as intraocular pressure, skin color change, swelling
and redness should also be documented to indicate increased risk of skin breakdown.2
Physiological reactions can occur during the procedure with the introduction of factors
such as anesthetics, positioning, and fluid loss, which can be aggravated by prolonged
surgery, and these factors can be unique contributors to positioning risks.73 When poor
positioning techniques are used at the beginning of the surgery, the patient’s risk of injury
is increased even more when the length of the surgical procedure is extended.
Postoperative Assessment
At the conclusion of the surgical procedure, the perioperative nurse should assess the
patient for signs of intraoperative injury and should closely inspect the skin for any areas
identified during the preoperative assessment as being at high risk for injury. Care should
be taken when removing drapes and wraps in preparing to move the patient after surgery
as skin tear and other damage can occur at this point of care.74 Results of this
postoperative assessment should be included in the transfer-of-care report to the
postanesthesia care nurse.2
Careful observation of the patient’s skin should continue in the hours and days following
surgery. Changes in a patient’s skin can appear within 72 hours after surgery showing
redness, which can lead to burn-like lesions. The affected skin may appear bruised and
possibly show indications of blistering, with the potential of necrosis occurring 2 to 6 days
after surgery.73 Table 1 describes the types of skin changes that can occur and the
category of injury assigned by the National Pressure Ulcer Advisory Panel.
In recognition of the potential for peripheral neuropathy, a postoperative assessment of
extremity nerve function is beneficial.27 The signs and symptoms of perioperative
peripheral nerve injury are described in Table 2.
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Table 1 – Stages of Pressure Injury as Defined by National Pressure Ulcer
Advisory Panel
Stage

Skin Changes

Description

Non-blanchable
erythema of intact
skin.

Intact skin with a localized area of non-blanchable erythema, which may appear
differently in darkly pigmented skin. Presence of blanchable erythema or changes
in sensation, temperature, or firmness may precede visual changes. Color
changes do not include purple or maroon discoloration; these may indicate deep
tissue pressure injury.

Partial-thickness
skin loss with
exposed dermis.

Partial-thickness loss of skin with exposed dermis. The wound bed is viable, pink
or red, moist, and may also present as an intact or ruptured serum-filled blister.
Adipose (fat) is not visible and deeper tissues are not visible. Granulation tissue,
slough and eschar are not present. These injuries commonly result from adverse
microclimate and shear in the skin over the pelvis and shear in the heel. This
stage should not be used to describe moisture associated skin damage (MASD)
including incontinence associated dermatitis (IAD), intertriginous dermatitis (ITD),
medical adhesive related skin injury (MARSI), or traumatic wounds (skin tears,
burns, abrasions).

Stage 3

Full-thickness skin
loss.

Full-thickness loss of skin, in which adipose (fat) is visible in the ulcer and
granulation tissue and epibole (rolled wound edges) are often present. Slough
and/or eschar may be visible. The depth of tissue damage varies by anatomical
location; areas of significant adiposity can develop deep wounds. Undermining
and tunneling may occur. Fascia, muscle, tendon, ligament, cartilage and/or bone
are not exposed. If slough or eschar obscures the extent of tissue loss this is an
Unstageable Pressure Injury.

Stage 4

Full-thickness skin
and tissue loss.

Full-thickness skin and tissue loss with exposed or directly palpable fascia,
muscle, tendon, ligament, cartilage or bone in the ulcer. Slough and/or eschar
may be visible. Epibole (rolled edges), undermining and/or tunneling often occur.
Depth varies by anatomical location. If slough or eschar obscures the extent of
tissue loss this is an Unstageable Pressure Injury.

Unstageable

Obscured fullthickness skin and
tissue loss.

Full-thickness skin and tissue loss in which the extent of tissue damage within the
ulcer cannot be confirmed because it is obscured by slough or eschar. If slough or
eschar is removed, a Stage 3 or Stage 4 pressure injury will be revealed. Stable
eschar (i.e. dry, adherent, intact without erythema or fluctuance) on the heel or
ischemic limb should not be softened or removed.

Persistent nonblanchable deep
red, maroon or
purple
discoloration.

Intact or non-intact skin with localized area of persistent non-blanchable deep red,
maroon, purple discoloration or epidermal separation revealing a dark wound bed
or blood filled blister. Pain and temperature change often precede skin color
changes. Discoloration may appear differently in darkly pigmented skin. This injury
results from intense and/or prolonged pressure and shear forces at the bonemuscle interface. The wound may evolve rapidly to reveal the actual extent of
tissue injury, or may resolve without tissue loss. If necrotic tissue, subcutaneous
tissue, granulation tissue, fascia, muscle or other underlying structures are visible,
this indicates a full thickness pressure injury (Unstageable, Stage 3 or Stage 4).
Do not use DTPI to describe vascular, traumatic, neuropathic, or dermatologic
conditions.

Stage 1

Stage 2

Deep Tissue

Source: National Pressure Ulcer Advisory Panel (NPUAP) Pressure Injury Stages. The National Pressure Ulcer Advisory
Panel – NPUAP. http://www.npuap.org/resources/educational-and-clinical-resources/npuap-pressure-injury-stages/.
Accessed on September 20, 2017.
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Table 2 – Examples of Signs and Symptoms of Peripheral Nerve Injury
Examples of
Function
Affected
Localized area
of the body
where nerve is
located (eg,
outer shoulder,
bottom of foot,
arm, shoulder,
side of hand,
back of hand,
leg)

Types of
Nerves that
Can Be
Affected

Examples of
Motor
Symptoms

Axillary

Arm abduction

Peroneal

Arm Flexion and
Extension

Brachial plexus
Ulnar
Radial
Femoral

Foot drop
Lack of arm
muscle control
Limp or
paralyzed arm
Weakness in
hand flexion
Difficulty
straightening
elbow or fingers
Wrist or finger
drop

Examples of
Daily Living
Activities
Affected

Examples of
Sensory
Symptoms

Difficulty lifting
objects over
head

Numbness

Varied walking
pattern: (eg,
dragging foot)

Tingling

Difficulty moving
upper extremity

Lack of
sensation

Pain

Typical
Symptom
Extremity
Weakness

Burning

Loss of
coordination of
upper extremity
or fingers (eg,
grasping items,
holding hands,
reaching)
Difficulty going
up and down
stairs

Buckling knees
or feeling of
knee giving out
Adapted from Bouyer-Ferullo, S. Preventing Perioperative Peripheral Nerve Injuries. AORN J. 2013; 97:1:110- 124e1-9
Sources:
The Foundation for Peripheral Neuropathy. Symptoms of peripheral neuropathy. https://www.foundationforpn.org/what-isperipheral-neuropathy/symptoms/. Accessed September 20, 2017.
University of Pittsburgh. Complications and nerve injuries. http://www.pitt.edu/position/complications.htm. Accessed
September 20, 2017.
National Institute of Neurological Disorders and Stroke (NINDS). Peripheral neuropathy fact sheet.
http://www.ninds.nih.gov/disorders/peripheralneuropathy/detail_peripheralneuropathy.htm. Accessed September 20, 2017.

Quality Improvement
Advances in areas of surgery such as minimally invasive and robotic surgery can pose
ever-evolving positioning risks that perioperative RNs and other team members must
collaborate on to plan and troubleshoot prior to patient surgery and potential injury. New
technologies and evidence-based approaches to safe positioning also continue to
develop. New and existing approaches to safe positioning can be addressed through
quality improvement activities engaged through an established collaborative process for
daily positioning practices.10 For example, checklists may be used as part of the health
care organization’s quality improvement program for patient positioning that can be
combined with vigilant assessment, monitoring, and implementation of established safe
practices when transporting, transferring, and positioning patients.75 Monitoring specific
variables (eg, supplemental padding) can be used to measure improvement.
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IDEAL CHARACTERISTICS OF A POSITIONING SYSTEM FOR HIGHRISK PATIENTS, POSITIONS, AND SPECIFIC ANATOMICAL AREAS

A critically important aspect of safe positioning involves the use of standardized and
established positioning devices designed for specific positioning uses. Such devices can
provide the perioperative team with proven technologies designed for specific positioning
needs. The following describes the characteristics a perioperative team should look for in
providing safe positioning for all patients, including challenging patient populations, and
for challenging positions to protect high-risk anatomical areas.
Use Open Cell and Breathable Material
To reduce skin injury, patients should be positioned on surfaces that are smooth and
wrinkle-free, and manage any excess moisture (eg, patient sweat, drainage) to protect
the skin.77 For example, open cell and breathable material permits airflow and can
absorb fluid and wick away sweat and body moisture (see Figure 9).
Figure 9 – Open Cell and Breathable Material Permits Airflow

The surface material of the OR table and it’s relation to positioning materials should also
be considered. Research conducted to assess the different effects of OR mattress cover
materials (eg, vinyl, nylon material, foam or gel overlays) have identified different
conclusions.77-79 Standardized practices should be in place with the use of any
positioning device or padding to ensure the patient’s skin is protected from exposure to
natural or chemical liquids. To reduce the risk for skin injury, members of the
perioperative team should ensure that surgical prep solutions have dried before draping
the patient and that no prep solution has pooled underneath the patient; they should also
assess for patient sweating during the case and make adjustments to keep the skin dry.74
Prevent Hospital-Acquired Pressure Ulcers
Using patient positioning equipment correctly and without the addition of extra padding or
materials beyond the scope of their correct use, can protect patients from developing
pressure injuries to the skin and nerves. Each year in the United States, 60,000 patients
die from hospital-acquired pressure ulcers.46 While the incidence of peripheral nerve
injury is low, with some research estimating less than 1% of general surgery cases,81
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perioperative team members should still take precautions for safe positioning to protect
patients from experiencing paresthesia, muscle weakness, tingling, or pain in the
extremities.27
Reduce Shear and Friction
When a patient is in the prone position, there can be intense pressure on specific areas
(eg, hips, elbows, forehead, chin); it is harder to redistribute pressure when there is not a
broad surface area. These areas of intense pressure are at increased risk for shearing or
friction when even slight shifts occur between the patient’s skin and the positioning
surface. Pressure and friction, skin shearing, and associated tissue damage can result
from these unexpected or unwanted patient movements that can occur during
surgery.26,80
The perioperative team should select positioning systems that reduce the risk of skin
shearing. Ideal positioning systems are designed to properly manage the forces of
friction and pressure. Designs may vary based on application and equipment
configuration. In applications where high pressure on specific areas of the body increase
the risk of friction-related tissue damage, positioning solutions can be implemented that
transfer frictional forces away from the patient and on to surrounding surfaces. This
effectively creates a bearing intended to reduce the impact of friction on the patient’s skin
in the event of movement. This concept is particularly important when the weight of a
heavy patient is distributed over a relatively small surface area, thereby increasing
localized pressure.
Perioperative nurses should strive to provide the same level of care for each patient by
following the manufacturer’s instruction for use, ensuring that supporting positioning
systems fit the table properly, and evaluating the type of materials that are most
appropriate to redistribute pressure and prevent slipping when moving the patient from
the supine to the prone position. Consideration of materials is even more important when
working with patients who have a high BMI. In such instances, options should be
available for higher density materials to accommodate the varying demands of heavier
patients and to prevent “bottoming out” during surgical procedures. Perioperative nurses
should give attention to positioning devices that have the right material, are designed to
properly fit the specified surgical tables/equipment, and remain focused on patient
protection.
Reduce the Risk of Surgical Site Infections
Using single-use positioning products each time can decrease cross-contamination
because positioning equipment and devices used during patient care may harbor
microorganisms that can contaminate the perioperative environment and pose a risk of
infection for patients.10
Select Positioners and Covers That Fit the Table Properly
Positioning systems that fit properly prevent unnecessary skin irritation and can help to
reduce the risk of pressure-related complications that arise from wrinkled surfaces,
excess materials, and materials that were not designed with an emphasis on skin
protection. For example, the focus of many OR table covers is infection control, table
protection, and not necessarily skin integrity. The ideal positioning system can have a
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primary focus on patient protection and, at the same time, address OR equipment
concerns, such as those that have unique materials designed specifically for direct skin
contact and that cover the table pads with a snug fit (see Figure 10).
Figure 10 – Proper Fit for a OR Table Cover

Ensure Foam Positioning Devices Consistently Expand Fully
Foam positioning devices should expand to their full capacity when unpackaged, ideally
in a timely manner. Other desirable characteristics and properties include positioning
products designed to decrease skin friction, which is beneficial to patients who are
already compromised due to poor circulation and skin breakdown. Positioners should
also stay soft to the touch for the duration of the procedure and be latex free and fire
retardant.

POSITIVE OUTCOMES ASSOCIATED WITH PROPER POSITIONING

When a patient undergoes a surgical procedure, the risk of positioning injury can lead to
significant harm or even death and this risk can only increase if the patient is elderly,
pediatric, obese, has co-morbidities or has other intrinsic risk factors for positioning injury
and also is undergoing a high-risk procedure.
Patient Outcomes
A review of patient injuries incurred as a result of positioning injury reinforces the
importance of safe positioning. A patient undergoing robotic prostatectomy falls from an
OR table and dies from his injuries because he was not properly secured.30 A patient
undergoing spinal fusion awakes with corneal abrasions that can lead to permanent
visual loss.14 These documented cases of positioning injuries underscore the important
role perioperative RNs play in speaking up for the patient, raising concerns, and
contributing to safety actions for safe positioning. These actions must include
preoperative assessment, planning and communication through the patient’s continuum
of surgical care. For example, the preoperative briefing should be used for the
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perioperative team to plan and discuss what interventions will be made to prevent
positioning injury (eg, extra padding, repositioning)82 to ensure positioning is successful
so the patient can have the best chance for a positive surgical outcome.
Facility Outcomes
These safety actions also protect perioperative team members and the health care
facility through reduced patient morbidity and mortality, as well as fewer malpractice
lawsuits, potentially shorter hospital stays for patients, improved patient satisfaction, and
reduced health care costs.83 Consider that a pressure injury in a surgical patient adds
approximately 44% to the cost of the surgical stay.84
Using standardized positioning practices and safe positioning systems that support ideal
positioning for surgical procedures also supports efficiency by allowing the surgical team
to efficiently plan, select, and apply positioning devices that are tailored for the procedure
and OR table. Positioning systems that come in individual, single-use packs that easily
and quickly expand to their full effective capacity can support greater efficiency in
application for the surgical team (see Figure 11). Procedural delay is one extrinsic factor
to pressure injury risk; therefore, team efficiency can also help reduce the need to extend
procedural time if care is taken to properly position the patient from the start.
Figure 11 –Positioning Devices Should be Fully Expanded Before Patient Use
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SUMMARY

Facing challenging positioning scenarios successfully is possible when perioperative
RNs work with surgeons, anesthesia care providers and other members of the team to
plan, assess, and communicate positioning actions. By accurately assessing a patient’s
complete intrinsic and extrinsic risk factors for a procedure, perioperative team members
can choose a safe positioning approach and select a positioning support system that
meets ideal characteristics supporting this approach and the patient’s safety to achieve
an optimal surgical outcome. Knowledge is key in this process. Through a clear
understanding of the high-risk anatomical structures, patient risks and procedural risks
that can combine to create a positioning injury, perioperative RNs can take the necessary
actions to advocate for their patients, protect themselves from being part of a patient’s
injury and support their facility in efficient, cost-effective perioperative care.
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GLOSSARY
Body Habitus

The physique or body type.

Braden Scale

A skin assessment tool that has six subscales to estimate
sensory perception, skin moisture, activity, mobility,
friction, shear, and nutritional status. Lower Braden Scale
scores indicate a greater risk for pressure injury
development.

Chemosis

Fluid buildup under the mucous membrane of the eyeball
caused by increased jugular venous pressure from
mechanical ventilation.

Extrinisic Risk Factors

External factors that can damage the skin, such as
friction, shear or moisture.

Friction

The force of two surfaces rubbing against each other; it
can denude the epidermis and increase the skin’s
susceptibility to higher stages of pressure ulcer formation.

Intrinsic Risk Factors

Physiologic factors or disease conditions that increase the
risk for a pressure ulcer to develop such as a patient’s
age, nutritional status or decreased arteriolar blood
pressure.

Lateral Position

When the patient is positioned on the nonoperative side

Modified Braden Q + P
Scale

A skin assessment tool that is designed for pediatric
patients; it identifies each individual source of pressure,
surgical time, number and type of medical devices used
intraoperatively, ASA physical status classification, and
practice interventions.
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Munro Scale

A skin assessment tool that assesses extrinsic risk factors
(eg, friction, shear, moisture), as well as intrinsic risk
factors (eg, as age, body mass index, nutritional status,
mobility, ASA physical status classification,
comorbidities). It also assesses risk factors specific to
surgery, including type of anesthesia, patient position,
length of surgery, and also assesses the patient
throughout the pre-, intra-, and postoperative phases of
perioperative care to establish a cumulative score.

Prone Position

When the patient is placed lying with the front or face
downward.

Peripheral Neuropathy

Postoperative signs and symptoms related to peripheral
nerve injury.

Positioning Device

Products made for immobilizing, positioning, and
providing pressure redistribution during a surgical
operation, which are proven effective and safe for patient
use.

Pressure Injury
(Pressure Ulcer)

Localized damage to the skin and underlying soft tissue
usually over a bony prominence or related to a medical or
other device; injury can present as intact skin or an open
ulcer and may be painful. Pressure injury occurs from
intense and/or prolonged pressure or pressure in
combination with shear.

Redness

The flushing or “redness” appearance to skin caused by
irritation, injury, moisture or pressure; also referred to as
erythema.

Scott Triggers Tool

A skin assessment tool that considers patient triggers
such as age of 62 years or older, albumin levelsless than
3.5 grams (g)/deciliter (dL), ASA physical classification
scores of III or greater, and surgery anticipated to last

longer than three hours. Patients with two or more defined
triggers are defined as high risk of pressure injury.

Shearing

The folding of underlying tissue when skeletal structures
move, but the skin remains stationary.

Skin Impairment

Any alteration of the skin that was due to a direct result of
the operation or procedure being performed, which can
include a pressure ulcer, burn, blister, skin tear, abrasion
or erythema.

Supine Position

When the patient's back is in contact with the OR table.

Trendelenburg
Position

When the patient's feet are higher than the patient's head
by 15° to 30°.

27

REFERENCES

28

1.

Burlingame B. Guideline Implementation: Positioning the Patient. AORN J. 2017;
107(3): 228-237. http://dx.doi.org/10.1016/j.aorn.2017.07.010.

2.

Spruce L, Van Wicklin S.A. Back to Basics: Positioning the Patient. AORN J.
2014;100(3):298-305. http://dx.doi.org/10.1016/j.aorn.2014.06.004.

3.

Bouyer-Ferullo S. Preventing perioperative peripheral nerve injuries. AORN J.
2013;97(1): 110-124.e9.

4.

MacDonald JJ, Washington SJ. Positioning the surgical patient. Anaesthesia and
Intensive Care Medicine. 2012;13(11): 528-532.
http://www.scopus.com/inward/record.url?eid=2-s2.084868099840&partnerID=40&md5=ded3a80ff7decfb0316a1fe08a5e3498.

5.

Everett JS, Budescu M, Sommers MS. Making Sense of Skin Color in Clinical
Care. Clinical Nursing Research. 2012;21(4):495-516.
http://dx.doi.org/10.1177/1054773812446510.

6.

Johnson RL, Warner ME, Staff NP, Warner MA. Neuropathies after surgery:
Anatomical considerations of pathologic mechanisms. Clinical Anatomy.
2015;28(5):678-682. http://www.scopus.com/inward/record.url?eid=2-s2.084931955279&partnerID=40&md5=2ec5190d7b21a3850842d627f69160de.
Accessed January 12, 2017.

7.

Fleisch MC, Bremerich D, Schulte-Mattler W, et al. The Prevention of Positioning
Injuries during Gynecologic Operations Guideline of DGGG (S1-Level, AWMF
Registry No.015/077, February 2015). Geburtshilfe Frauenheilkd.
2015;75(8):792-807.

8.

Ducic I, Zakaria HM, Felder JM 3rd, Arnspiger S. Abdominoplasty-related nerve
injuries: systematic review and treatment options. Aesthet Surg J.
2014;34(2):284-297. DOI: 10.1177/1090820X13516341.

9.

Engels D, Austin M, McNichol L, Fencl J, Gupta S, Kazi H. Pressure ulcers:
factors contributing to their development in the OR. AORN J. 2016;103(3):271281.

10.

Association of periOperative Registered Nurses. Guideline for Positioning the
Patient. In: Guidelines for Perioperative Practice. 2017 ed. Denver, CO: AORN,
Inc.

11.

Centers for Medicare and Medicaid Services (CMS) HHS. Medicaid program;
payment adjustment for provider-preventable conditions including health careacquired conditions. Final rule. Fed Regist. 2011;76(108):32816-32838.
https://www.medicaid.gov/medicaid/financing-and-reimbursement/providerpreventable- conditions/index.html. Accessed September 15, 2017.

12.

National Pressure Ulcer Advisory Panel (NPUAP) Pressure Injury Stages. The
National Pressure Ulcer Advisory Panel – NPUAP.

http://www.npuap.org/resources/ educational-and-clinical-resources/npuappressure-injury-stages/. Accessed on September 15, 2017.
13.

Nickels TJ, Manlapaz MR, Farag E. Perioperative visual loss after spine surgery.
World J Orthop. 2014;5:100-106.

14.

Postoperative Visual Loss Study GroupRisk factors associated with ischemic
optic neuropathy after spinal fusion surgery. Anesthesiology. 2012;116:15-24.

15.

Ghomi A. Robotics in practice: New angles on safer positioning. 2012: May 11,
2016.

16.

Kan KM, Brown SE, Gainsburg DM. Ocular complications in robotic-assisted
prostatectomy: A review of pathophysiology and prevention. Minerva Anestesiol.
2015;81(5): 557-566. http://www.scopus.com/inward/record.url?eid=2-s2.084929754807&partnerID=40&md5=7169634cacad6e4f0ddc183ae788e001.

17.

Grixti A, Sadri M, Watts MT. Corneal protection during general anesthesia for
nonocular surgery. Ocul Surf. 2013;11(2): 109-118.
doi:10.1016/j.jtos.2012.10.003.

18.

Freshcoln Michelle, Diehl MR. Repositioning during robotic procedures to prevent
postoperative visual loss. OR NURSE. 2014;8(4): 36-41 6p.
doi:10.1097/01.ORN.0000451045.05365.94.

19.

Nazerali RS, Song KR, Wong MS. Facial pressure ulcer following prone
positioning. J Plast Reconstru Aesthet Surg. 2010;63(4):e413-414.
doi:10.1016/j.bjps.2009.11.001.

20.

Uribe AA, Baig MN, Puente EG, Viloria A, Mendel E, Bergese SD. Current
intraoperative devices to reduce visual loss after spine surgery. Neurosurg
Focus. 2012 Aug;33(2):E14. doi:10.3171/2009.8.FOCUS09151.

21.

Kwee MM, Ho YH, Rozen WM. The prone position during surgery and its
complications: a systematic review and evidence-based guidelines. Int Surg.
2015;100(2):292-303.

22.

Akhavan A, Gainsburg DM, Stock JA. Complications associated with patient
positioning in urologic surgery. Urology. 2010;76(6):1309-1316.

23.

Silverstein Justin W, EP T, CNCT, et al. Contemporaneous Evaluation of
Intraoperative Ulnar and Median Nerve Somatosensory Evoked Potentials for
Patient Positioning: A Review of Four Cases. The Neurodiagnostic Journal.
2016;56(2): 67-82.

24.

Clark JM, Friedell ML, Gupta BR, Davenport WC, Amponsah K. Perioperative
compartment syndrome of the hand. Am Surg. 2011;77(1): 116-118.
http://www.scopus.com/inward/record.url?eid=2-s2.078651350453&partnerID=40&md5=292e067f49298ad95ff3f0975a6435c0.

25.

Denholm B. Tucking Patients Arms and General Positioning. In AORN Journal
2009;89(4): 755-757. doi: http://dx.doi.org/10.1016/j.aorn.2009.03.010.
29

30

26.

Bonnaig N, Dailey S, Archdeacon M. Proper patient positioning and complication
prevention in orthopaedic surgery. J Bone Joint Surg Am. 2014;96(13):11351140.

27.

American Society of Anesthesiologists Task Force on Prevention of Perioperative
Peripheral Neuropathies. Practice advisory for the prevention of perioperative
peripheral neuropathies: an updated report by the American Society of
Anesthesiologists Task Force on Prevention of Perioperative Peripheral
Neuropathies. Anesthesiology. 2011;114(4):741-754.

28.

Zhang J, Moore AE, Stringer MD. Iatrogenic upper limb nerve injuries: a
systematic review. ANZ J Surg. 2011;81(4):227-236.

29.

McNamara SA. Reducing fall risk for surgical patients. AORN J. 2011;93(3): 390394. doi:10.1016/j.aorn.2010.11.027 [doi].

30.

Prielipp RC, Weinkauf JL, Esser TM. Falls From the O.R. or Procedure Table.
International Anesthesia Research Society. 2017, 125(3): 846-851.

31.

Dauber MH, Roth S. Operating table failure: another hazard of spine surgery.
Anesthesia & Analgesia. 2009;108(3): 904-905.

32.

Greenberg JA. The Pink Pad – Pigazzi Patient Positioning SystemTM. Rev
Obstet Gynecol. 2013;6(2):97-98.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3848666/. Accessed September
19, 2017.

33.

Brindle CT, Wegelin JA. Prophylactic dressing application to reduce pressure
ulcer formation in cardiac surgery patients. J Wound Ostomy Continence Nurs.
2012;39(2):133-142.

34.

Jackson M, McKenney T, Drumm J, Merrick B, LeMaster T, VanGilder C.
Pressure ulcer prevention in high-risk postoperative cardiovascu-lar patients. Crit
Care Nurse. 2011;31(4):44-53.

35.

Paul R, McCutcheon SP, Tregarthen JP, Denend LT, Zenios SA. Sustaining
pressure ulcer best practices in a high-volume cardiac care environment. Am J
Nurs. 2014;114(8):34-44.

36.

Sewchuk D, Padula C, Osborne E. Prevention and early detection of pressure
ulcers in patients undergoing cardiac surgery. AORN J. 2006;84(1):75-96.

37.

Lumbley JL, Ali SA, Tchokouani LS. Retrospective review of predisposing factors
for intraoperative pressure ulcer development. J Clin Anesth. 2014;26(5):368374.

38.

Shaw LF, Chang PC, Lee JF, Kung HY, Tung TH. Incidence and predicted risk
factors of pressure ulcers in surgical patients: experience at a medical center in
Taipei, Taiwan. Biomed Res Int. 2014;2014:416896. doi:10.1155/2014/416896.

39.

Huber DE, Huber JP. Popliteal vein compression under general anaesthesia. Eur
J Vasc Endovasc Surg. 2009;37(4): 464-469. doi:10.1016/j.ejvs.2008.11.015
[doi].

40.

Langemo D. Heel Pressure Ulcers: 2014 International Pressure Ulcer Prevention
& Treatment Guidelines. National Pressure Ulcer Advisory Panel.
http://www.npuap.org/wp-content/uploads/2015/02/4.-Preventing-Treating-HeelUlcers-D-Langemo.pdf. Accessed September 20, 2017.

41.

Primiano, M., Friend, M., McClure, C. et al. Pressure ulcer prevalence and risk
factors during prolonged surgical procedures. AORN J. 2011; 94: 555–566.

42.

Malkoun M, Huber J, Huber D. A comparative assessment of interface pressures
generated by four surgical theatre heel pressure ulcer prophylactics. Int Wound J.
2012;9(3): 259-263. doi:10.1111/j.1742-481X.2011.00865.x.

43.

American Society of Anesthesiologists Task Force on Perioperative Visual Loss.
Practice advisory for perioperative visual loss associated with spine surgery.
Anesthesiology. 2012;116(2);274-285.
http://anesthesiology.pubs.asahq.org/article. aspx?articleid=1933598.

44.

McNichol L, Watts C, Mackey D, Beitz JM, Gray M. Identifying the right surface
for the right patient at the right time: generation and content validation of an
algorithm for support surface selection. J Wound Ostomy Continence Nurs.
2015;42(1): 19-37. doi:10.1097/WON.0000000000000103 [doi].

45.

Heizenroth PA. Positioning the patient for surgery. In: Rothrock JC, ed.
Alexander’s Care of the Patient in Surgery. 15th ed. St. Louis, MO; Mosby
Elsevier:155-185.

46.

Walton-Geer PS. Prevention of pressure ulcers in the surgical patient. AORN J.
2009;89:538-548, quiz 49-51.

47.

Washington SJ, Smurtwaite GJ. Positioning the surgical patient. Clin Anaesth.
2009;10:476-479.

48.

Shimizu S, Sato K, Mabuchi I, et al. Brachial plexopathy due to massive swelling
of the neck associated with craniotomy in the park bench position. Surg Neurol.
2009;71(4): 504-508. [VB]

49.

Lin SP, Sung CS, Chan KH. Compartment syndrome and rhabdomyolysis as a
positioning complication following retrosigmoid craniotomy. Acta
Anaesthesiologica Taiwanica: Official Journal of the Taiwan Society of
Anesthesiologists. 2013;51(4): 184-186. [VB]

50.

Ortega R, Suzuki S, Sekhar P, Stram JR, Rengasamy SK. Paraplegia after
mastoidectomy under general anesthesia. American Journal of Otolaryngology Head and Neck Medicine and Surgery. 2009;30(5): 340-342.
http://www.scopus.com/inward/record.url?eid=2-s2.069249218000&partnerID=40&md5=65b644473a1bddd4ceee327b2af5ecc1.
Accessed September 15, 2017.

51.

Singha SK, Chatterjee N. Postoperative sialadenitis following retromastoid
suboccipital craniectomy for posterior fossa tumor. Journal of Anesthesia.
2009;23(4): 591-593. http://www.scopus.com/inward/record.url?eid=2-s2.0-

31

70450248455&partnerID=40&md5=522d27148dd74db10ba5b68aaca2c0c3.
Accessed September 15, 2017.

32

52.

Postaci A, Aytac I, Dikmen B, Oztekin CV. Acute unilateral parotid gland swelling
after lateral decubitus position under general anesthesia. Saudi Journal of
Anaesthesia. 2012;6(3): 295-297.
http://www.scopus.com/inward/record.url?eid=2-s2.084867290194&partnerID=40&md5=f0f93c082e91246e580dee025bcb46ae.
Accessed September 15, 2017.

53.

Agostini J, Goasguen N, Mosnier H. Patient positioning in laparoscopic surgery:
tricks and tips. Journal of Visceral Surgery. 2010;147(4): e227-32.

54.

Kam AW, Lam PH, Murrell GAC. Brachial plexus injuries during shoulder
arthroplasty: What causes them and how to prevent them. Techniques in
Shoulder and Elbow Surgery. 2015;15(4): 109-114.
http://www.scopus.com/inward/record.url?eid=2-s2.084930018827&partnerID=40&md5=08c1562f3aafd829dee729940ae9f288.
Accessed September 15, 2017.

55.

Bradshaw AD, Advincula AP. Postoperative neuropathy in gynecologic surgery.
Obstetrics & Gynecology Clinics of North America. 2010;37(3): 451-459.

56.

Oman Sarah A, Schwarz Daniel, Muntz Howard G. Lower limb compartment
syndrome as a complication of radical hysterectomy. Gynecologic Oncology
Reports. 2016;16: 39-41.

57.

Association of periOperative Registered Nurses. Guideline for environmental
cleaning. In: Guidelines for Perioperative Practice. Denver, CO: AORN. Inc.;
2017:7-28.

58.

Hayes RM, Spear ME, Lee SI, et al. Relationship between time in the operating
room and incident pressure ulcers: a matched case-control study. Am J Med
Qual. 2015;30(6):591-597. DOI: 10.1177/1062860614545125.

59.

Munro CA. The development of a pressure ulcer risk-assessment scale for
perioperative patients. AORN J. 2010;92(3):272-287.

60.

Giachetta-Ryan D. Perioperative pressure ulcers: how can they be prevented?
OR Nurse. 2015;9(4):22-28. doi:10.1097/01.ORN.0000466721.18152.14.

61.

Scott SM. Progress and challenges in perioperative pressure ulcer prevention. J
Wound Ostomy Continence Nurs. 2015;42(5):480-485.
doi:10.1097/WON.0000000000000161.

62.

Incontinence Associated Skin Damage and Its Severity Instrument (IASD).
Provide a detailed analysis of skin colors to identify patient skin injury and
integrity. University of Minnesota. 2015.

63.

Jacobs A, Rose S. Assessment is more than skin deep in older adults. OR Nurse.
2011;5(4):29-29, 1p.

64.

Wells MP, Flanagan AL. Geriatric surgery. In: Rothrock JC, ed. Alexander’s Care
of the Patient in Surgery. 15th ed. St. Louis, MO; Mosby Elsevier:1081-1103.

65.

Centers for Disease Control and Prevention. Defining Adult Overweight and
Obesity | Overweight & Obesity | CDC.
https://www.cdc.gov/obesity/adult/defining.html. Accessed on September 20,
2017.

66.

Borodiciene J, Gudaityte J, Macas A. Lithotomy versus jack-knife position on
haemodynamic parameters assessed by impedance cardiography during
anorectal surgery under low dose spinal anaesthesia: a randomized controlled
trial. BMC Anesthesiol. 2015;15(1):1-9, 9p. DOI: 10.1186/s12871-015-0055-3.

67.

Poli JC, Zoia C, Lattanzi D, Balbi S. Epidural haematoma by Mayfield headholder: Case report and review of literature. 2016 May:e195.

68.

Derieg, S. An Overview of Perioperative Care for Pediatric Patients. AORN
Journal. 2016;104(1): 4-10.

69.

O’Connell MP. Positioning impact on the surgical patient. Nurs Clin North Am.
2006;41(2): 173-192.

70.

St-Arnaud D, Paquin MJ. Safe positioning for neurosurgical patients. AORN J.
2008;87(6): 1156-1168.

71.

Cullen A, Ferguson A. Perioperative management of the severely obese patient:
A selective pathophysiological review. Canadian J Anesthesia. 2012;59(10): 974996. https://link.springer.com/article/10.1007/s12630-012-9760-2. Accessed
September 15, 2017.

72.

Clayton JL. Special needs of older adults undergoing surgery. AORN J.
2008;87(3): 557-574 18p. doi:10.1016/j.aorn.2008.02.006.

73.

Aronovitch SA. Intraoperatively acquired pressure ulcers: are there common risk
factors? Ostomy Wound Manage. 2007;53(2):57-69. http://www.owm.com/content/ intraoperatively-acquired-pressure-ulcers-are-there-commonrisk-factors. Accessed September 20, 2017.

74.

Strasser LA. Improving skin integrity in the perioperative environment using an
evidence-based protocol. J Dermatology Nurses’ Association. 2012;4(6):351-360.
http://www.nursingcenter.com/cearticle?tid=1482490. Accessed September 20,
2017.

75.

Salkind EM. A novel approach to improving the safety of patients undergoing
lumbar laminectomy. AANA J. 2013;81(5):389-393.

76.

Kamming D, Clarke S. Postoperative visual loss following prone spinal surgery.
Br J Anaesth. 2005;95(2):257-260.

77.

Hoshowsky VM, Schramm CA. Intraoperative pressure sore prevention: an
analysis of bedding materials. Res Nurs Health. 1994;17(5):333-339.

33

34

78.

King CA, Bridges E. Comparison of pressure relief properties of operating room
surfaces. Periop Nurs Clinics. 2006;1(3):261-265. doi: http://dx.doi.org/10.1016/j.
cpen.2006.05.011.

79.

Reddy M. Pressure ulcers. BMJ Clin Evid. V.2011. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3217823/. Accessed January 24, 2017.

80.

Chen HL, Chen XY, Wu J. The incidence of pressure ulcers in surgical patients of
the last 5 years: a systematic review. Wounds. 2012;24(9):234-241.

81.

Lalkhen AG, Bhatia K. Perioperative peripheral nerve injuries. BJA Education.
2012;12(1):38-42.

82.

ECRI. Patient positioning. In: Operating Room Risk Management. Plymouth
Meeting, PA: ECRI; August 2011:2.

83.

Spruce L. Back to Basics: Perioperative Pressure Injuries. AORN Journal.
2017105(1):92-99.

84.

Spector WD, Limcangco R, Owens PL, Steiner CA. Marginal hospital cost of
surgery-related hospital-acquired pressure ulcers. Med Care. 2016;54(9):845851.

